Multiwall carbon nanotubes/polycaprolactone composites for bone tissue engineering application.
In this study, the multiwall carbon nanotubes (MWNTs)/polycaprolactone composite scaffolds were fabricated by the solution evaporation technique. The morphology, phase composition and the mechanical properties of the composite scaffolds were characterized and the cellular bioactivity of the scaffolds was assessed by using rat bone-marrow-derived stroma cells (BMSCs). The attachment, proliferation and differentiation of the BMSCs on the composite scaffolds were analyzed by scanning electron microscopy (SEM), 4',6-diamidino-2-phenylindole dihydrochloride (DAPI) nuclear staining and fluorescein diacetate (FDA) and propidium iodide (PI) live/dead staining, methylthiazol tetrazolium (MTT) assay and alkaline phosphatase (ALP) activity assay, respectively. Results showed that mechanical properties of the composite scaffolds were improved with the addition of MWNTs (0.25-2 wt%). BMSCs on the composite scaffolds differentiated down the osteogenic lineage and expressed high levels of bone marker ALP. The scaffolds with low concentration (0.5 wt%) of MWNTs can enhance the proliferation and differentiation of the BMSCs more than that with higher concentration of MWNTs. It is concluded that MWNTs/PCL composite scaffolds have the potential for bone tissue engineering and the relatively low concentration of MWNTs (0.5 wt%) is preferred.